MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

PEHTTEHOBCKOE M3JIYUEHUE (MICTOYHUKU, CBOMCTBA, [IPUMEHEHHUE / X-RAYS
(SOURCES, FEATURES, APPLICATIONS)
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AHHOTALMS

PeHTreHoBCKOE M3IydeHHE, DSJIEKTPOMAarHUTHOE U3JIy4eHHE C JUIMHAMU BOJIH IIOpsJIKA
pa3MepoB aTOMOB, IIOCTOSHHBIX PEIIETKH KPUCTALIMYECKUX CTPYKTYpP M CBSI3BIBAIOIIMX PACCTOSHUU
aTOMOB B MOJIEKYJIAX HAaWJIEHHOE, KaK M, HalpuUMep, ONTHKa BHIMMOIO CBETA, PaJUOBOJIHBI,
UCIIOJIb3yeMble JJIsi CBsI3U, HWH(QpakpacHbI CBET B Ja3epHOM (QU3UMKE WIM MHKPOBOJIHBI B
PaaAMOIOKAIMOHHOW TEXHUKE, B COTOBBIX TeNe(POHHBIX U OECHpPOBOAHBIX MHTEPHET CETAX, UMEET
MHOKECTBO Pa3HOOOpA3HBIX MPAKTUYECKHX MPUMEHEHUH B MEIUIMHE, MAaTepUAIIOBEACHUU, XUMHH,
acTpodu3uKe U B APYTUX 00NacTAX PyHIAMEHTANBHBIX, TPUKIAIHBIX U KU3HU HAYKH U TEXHUKH.

@usnMka PpPEHTITEHOBCKOIO MW3JIyYEHUE SCHO JEMOHCTpUpyeT, Kak Hayka XIX-ro Beka
IporpeccupoBaia K HOBOMY M 0Oojiee rIyOOKOMY NOHMMAaHMIO HAIIerO0 MUPA, €ro (yHIaMEHTaTbHON
MUKPOCTPYKTYPBl M KOCMHUYECKHUX SIBICHHA. B 001acTu SHEpruil pEeHTreHOBCKHX W3ITyYCHHS,
JIBOWCTBEHHOCTh CBETa MPEJCTABISET ce0s B NMPAKTUYECKH JOCTYHMHOH (opme, HE B TOCIETHIOK
ouepeqb IOTOMY, YTO PEHTIC€HOBCKHUE JyYH SBIIIFOTCA OJHUM W3 BUJOB MOHM3UPYIOIIMX HU3JIYyYEHUH,
YTO SBJISIETCS ONACHBIM.

B cBsa3u ¢ pazHooOpasuMeM NpPUMEHEHUN PEHTTEHOBCKOTO H3Iy4YeHHs] B O0JacTH HAyKH H
TEXHUKH, (DU3UKH U WHKEHEPHI, oyunBInre oopazoBanue B HUAY MUDU nomkHbl OBITH XOPOIIIO
3HaKOMBl C OCOOEHHOCTSIMM PEHTI'€HOBCKOTO H3JIyYeHHMs M IMOHHUMAaThb OCHOBHBIE MEXaHU3MBI €ro
B3aUMOJCHCTBUS C BEIIECTBOM U UX PA3JIMYHBIC [IPAKTUYECKUE PEATU3ALUU.

1. IEJIH U 3AJAYA OCBOEHHUS YYEFHOM JJUCHUILINHBI

LenssmMu ocBOeHUsT y4eOHOW AUCIUTUINHBI SBISIFOTCS:

- Knaccudukanumsi sSBIEHHS pPEHTTEHOBCKOTO H3IIYYEHHUS B paMKaxX BEIHMKHX (PHU3UUECKUX
OTKPBITH;

- [loHnMaHne NPUHIUIIOB PAaOOTHl OCHOBHBIX HCTOYHUKOB PEHI'€HOBCKOI'O U3JTy4EHUS;

- Onncanue crenuagbHbIX CBOUCTB PEHTTEHOBCKOTO U3JIy4YEHHS;

- 3yuenune npuHIMNOB JETEKTUPOBAHUSA PEHTTEHOBCKOIO U3ITyUYEHUS;

- O030p HSKCHEPUMEHTAIBHBIX M MPAKTHYECKUX METOJO0B MPUMEHEHHS PEHICHOBCKOTO
U3JIy4CHHUS.

2. MECTO YYEBHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

[Ipenmnonaraercs, 4To CTYyAEHTHI, IPUCTYHAIOIINE K U3YUYEHHUIO JAHHOTO Kypca, MPOCIyILIaiu
Kypcbl oOuiel (pusuky, JUHEHHON anreOpbl, MaTeMAaTUYECKOro aHaiu3a, AUPQPEepeHUuanbHbIX U
MHTETPaIbHbIX yYpaBHEHUM, YpaBHEHHH MaTeMaTHUeCKOM (U3MKH, a TaKKe KypChbl TEOPETUYECKOM
¢u3ukn (MexaHuKa, TEOpHs MOJsl, KBAHTOBAs MEXAHMKA); NMPOCIyIIAId WIN CIyHIalT MapauleIbHO
KyPC MaKpOCKOIMYECKOH 2JIEKTPOJUHAMUKH.

Kypc CKOHLIEHTpUpOBaH Ha HM3YYEHHH Y3KOW OOJACTH 3JIEKTPOMArHUTHOIO HU3JIy4EHHUs, HO
TaKXKe 3aTparuBaeT rpaHUYallie ¢ HUM 00JacTH yIbTpaduOIeTOBOrO W raMma-u3iaydeHus, Tak Kak
TPaHUIIBI MEXIY HHUMH DPa3MBITBI U CTPOro He (HUKCHpOBaHbI. BHHMaHue, B OOiblIei cTeneHw,
HaIPaBJICHHO HAa JEMOHCTPALMIO MMPAKTUYECKOIO0 NPUMEHEHUS U METOJO0JOTMYECKUX BO3MOKHOCTEH
PEHI€HOBCKOTO M3JIy4YeHUs], KaK JUIsl HAydHbIX MCCIEAOBAHUN TaK W Ul TEXHUYECKUX PELIEHU, U B
MEHbIIEH Ha TEOPEeTHYECKHE BBIKJIAIKH, BKIIOYAs JIUIIL 0COO0 Ba)KHbIE, MO3BOJISIOLIUE CTYIACHTAM
MMOHUMATh CyTh PU3HIECKUX PPEKTOB.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHble H(WIK) o0enpodeccuoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[TpodeccronanbHble KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMd W OOBeKTaMu (o0iacTsmu

3HaHU) TPOPECCUOHATHLHOMN e TETFHOCTH:

3apaua
npodeccuoHaIbLHOM
nesiteabnoctu (3I11)

VYyacTtue B IpOBeICHUH
TEOPETUUECKHUX
HCCIICOBAHMUIA,
MIOCTPOCHUU
(busznyecKux,
MaTeMaTHYeCKHUX U
KOMITBIOTEPHBIX
MoJieIel U3y4aeMbIX
MPOLECCOB U SIBJICHUI,
B IIPOBEJICHUU
AHATUTUICCKUX
HUCCJIEIOBAHUN B
MPeIMETHOM 00JIacTH
10 IpOoHITIO
CeTaTn3auu

O0BbeKT NIn
00J1aCTH 3HAHUSA

IIpuponaHbie u
COLIMAJIbHBIC SIBJICHUS
1 IIPOLIECCHI

Kon n naumenoBanue
npogeccuoHaILHOM
KOMIIeTEHIIUM;
OcHoBaHue
(mpogeccuoHaTbLHBIN
cranaaprt-IIC, ananu3
OIIbITA)

HAaY4YHO-UCCIICAOBATCILCKUN

I1K-4.1 [1] - Cnocoben
MIPUMEHSTH (DHU3HKO-
TEOPETUICCKHE
KOHIIEIIIHH,
AHAJIUTHYECKHUE METOJIBI,
MeTObl 00pabOTKH
IKCIIEPUMEHTATBHBIX
JIAHHBIX B 00JIaCTH
bu3uKu
KOHICHCHPOBAHHBIX
cpen

Ocnosanue:
[TpodeccnonanbHbIN
crangapt: 40.044

KOHCTPYKTOPCKO-TEXHOJIOTHUECKUI

Koa n naumenoBanue
HHIMKATOPA
AOCTHKEHUSI
npodeccHoHaIbLHOM
KOMIIeTEeHI[UH

3-11K-4.1[1] - 3uartb
(bU3HUKO-TEOpETHUECKHE
KOHIIETIITIH,
AQHAIUTUYECKUE
METO/IbI, METO/IbI
00paboTKn
HKCIIEPUMEHTAIBHBIX
JaHHBIX B 00JIaCTU
¢buznkn
KOHJICHCUPOBAHHBIX
cpen;

V-IIK-4.1[1] - Y™meTb
MPUMEHSATH (PU3UKO-
TEOpETUYECKHE
KOHIIETIITIH,
aQHAJIUTUYECKUE
METO/IbI, METO/IbI
00paboTKn
HKCIIEPUMEHTAIBHBIX
JAaHHBIX B 00JIaCTU
¢buzukn
KOHJICHCUPOBAHHBIX
cpexn;

B-I1K-4.1[1] - Bnanets
AHATUTUICCKUMU
METOJIaMH, METOAAMHU
00paboTku
AKCIIEPUMEHTATIbHBIX
JTAaHHBIX B 00JIACTH
(17637041
KOHJICHCHPOBAHHBIX
cpen




KonTpons
COOTBETCTBHS
BBITIOJIHEHHBIX PaboT
TpeOOBaHUSIM
TEXHUYECKOTO 3aJIaHHUsI
Y COOTHOIICHUS
MOJTy4aeMbIX
PE3YIIBTATOB C
W3BECTHBIMU
MHUPOBBIMU
paszpaboTkaMu u
oOpasmnamu B JaHHOU
00JacTH UCCIeTOBaHUMA

Mogenu, METOIbI U
CpelcTBa
(byHIaMEHTABHBIX U
MIPUKIIATHBIX
UCCJIC0OBAHUN U
pa3paboToK B
00J1aCTH MaTeMaTUKH,
(UMK U JPYyTUX
€CTECTBEHHBIX U
COLIMAJIBHO -
HKOHOMHYECKUX HaYK
1o npoQuisaM
[IPEAMETHOU
JIESITEIbHOCTH B
HayKe, TEXHHKE,
TEXHOJIOT X, a
Takxe B chepax
HayKOEMKOTO
IIPOU3BOJICTBA,
yIOpaBlIeHUs U
OusHeca

ITIK-7 [1] - CriocobeH k
pa3zpaboTke
MIPUKJIAJHOTO
IPOrPaMMHOTO
obOecrnieueHUs s
HpOBeJIeHI/ISI Hay"IHI)IX
HCCIIeJOBaHUM

OcHoganue:
[TpodeccuonanbHbIN
cranzapt: 24.028,
24.075, 24.078

3-1IK-7[1] - 3nath
TEKYIIIee MOJIOKESHUE
COBPEMEHHBIX HAYUHBIX
JIOCTYDKCHHI,
COBPEMEHHBIE METO/IBI
Y QJITOPUTMBI JUIS
pa3paboTKu 1
aJanTanun
MIPUKJIATHOTO
MIPOrPAMMHOTO
obecrieueHus s
MIPOBEICHUS HAYIHBIX
HUCCIIEIOBAaHUMM. ;
V-TIIK-7[1] - YmeTh
MIPUMEHSITh
COBPEMEHHBIC METO/TBI
Y aJITOPUTMBI 151
pa3paboTKu
HayKOEMKOTO
MIPOrPaMMHOTO
obOecrieueHus. ;
B-TIK-7[1] - Bmanets
HaBBIKAMHU Pa3pabOTKU
U ajanTtauu
MIPUKJIATHOTO
MIPOrPaMMHOTO
obecrieueHus IS
MIPOBEICHUS HAYIHBIX
HCCIIEJOBaHUI.

4. BOCIIUTATEJIbHBINA MOTEHIIUAJI JUCHUATLJIAHBI

Hamnpasnenus/nienn
BOCIIUTAHHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

3amaun BocriuTaHus (KOx)

Co3znanue yCcioBHH,
o0ecneynBaroIInX,
(dhopMHUpOBaHKE YyBCTBA TUIHOU
OTBETCTBEHHOCTH 32 Hay4HO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pe3ynbraTsl
HUCCIIEIOBAHUH U UX TI0CIEACTBHSA

(B17)

BocmmraTtensHBIN TOTEHITHAT
JUACIIUILINH

1. Mcrionp30Badre BOCIUTATEIIFHOTO
MOTEHIIMANA TUCIUILINH
POeCCHOHATBHOTO MOTYJIS TS
(dbopMUPOBaHUS YyBCTBA TUIHOMN
OTBETCTBEHHOCTH 3a JOCTHIKEHHE
muaepcTBa Poccun B Bemymux
HAyYHO-TEXHHUYECKUX CEKTOpax U
(byHIaMEHTaIBHBIX UCCIIETIOBAHUSIX,
o0ecrneynBaronux ee
HSKOHOMUYECKOE Pa3BUTHE U
BHEIIHIOIO 0€30I1aCHOCTb,
MOCPEACTBOM KOHTEKCTHOTO
00y4eHus1, 00CYKICHHS COIIMATIEHON
U TIPaKTHUYECKON 3HAYMMOCTH
PE3yJIbTaTOB HAYYHBIX
HCCIICIOBAHUI U TEXHOJIOTHUECKUX
paspaborok. 2.Mcnonb3oBaHue
BOCIIMTATEILHOIO MOTEHI[AJIA




[Ipodeccrnonanbhoe
BOCIIUTaHHE

[Ipodeccrnonanbroe
BOCIIUTaHHE

Co3nanue yCcioBHi,
00ecneynBaroIInX,
(hopMUPOBaHNE OTBETCTBEHHOCTH
3a npodeccuoHanbHBIN BEIOOD,
MpoeCCUOHAIBHOE Pa3BUTHE U

npodecCHOHANBHBIEC PEIICHUS
(B18)

Co3znanue ycioBui,
o0ecreynBaroIInX,
(dbopMHpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KyJIbTYpPbI
MOMCKa HECTAaHAAPTHBIX HAYyYHO-
TEXHUYECKUX/TIPAaKTHUECKUX
penieHni, KpUTHIECKOTO
OTHOILIEHUS K UCCIIEI0OBAaHUAM
JoKeHay4Horo Tojka (B19)

JUCLHUIUIMH TPOQeCcCHOHATBHOTO
Moy Uit pOpMHUpOBaHUS
COLIMAJIBHOM OTBETCTBEHHOCTHU
YYEHOTO 32 pe3yJIbTaThl
UCCIIEIOBAaHUN U MX MOCIIEACTBUS,
Pa3BUTHUS UCCIIEOBATEIBCKUX
Ka4eCTB OCPEICTBOM BBIITOJIHEHHS
y4eOHO-UCCIIeI0BATENHCKIX
3aJjaHuil, OPUEHTUPOBAHHBIX Ha
U3y4YeHHE U TIPOBEPKY HAYUHBIX
(bakToOB, KPUTUYECKUI aHATTU3
myonuKanuii B mpodeccuoHaIbHON
001acTH, BOBJIEYCHHUS B pealbHbIC
MEXTUCIUTUTMHAPHBIC HAYIHO-
HCCIIEI0BATEIBCKUE IPOEKTHI.
Hcnonp30BaHne BOCIUTATEIHHOTO
MOTEHIIMAaa TUCIUTUINH
POeCCHOHATBHOTO MOTYJIS TS
(bopMHpOBaHUS Y CTYACHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHaIbHOE pa3BUTHE
MOCPEACTBOM BbIOOpPA CTyIEHTaMH
WHANBUIYAIbHBIX 00pa30BaTEIbHBIX
TpPaeKTOpHUI, OpraHu3aluu CUCTEMbI
OOIIEHUS] MKy BCEMHU
y4aCTHUKaMU 00pa30BaTEIbHOTO
IIpoLecca, B TOM YUCIIE ©
HCIIOJIb30BaHUEM HOBBIX
WH(GOPMAIMOHHBIX TEXHOIOTHM.
1.Mcnonp30BaHue BOCIIMTATEIBHOTO
MOTEHIIMaa TUCIUTUINH/TIPAKTUK
«Hay4Ho-nccnenoBaTenbckas
pabotay, «IIpoekTHas mpaKkTUKay,
«HayuHb1i1 cemunap» uis:

- (popmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U CIIOCO00B
HAYYHOTO MO3HAHUSI MUPA, PAa3BUTHUS
HCCIJIEIOBATENbCKUX KaUeCTB
CTYJIEHTOB MOCPEJCTBOM UX
BOBJICUEHUS B UCCIIEJIOBATEIBCKUE
MPOEKTHI 1O 001aCTSAM Hay4HBIX
uccienoBanuil. 2.Mcnonp3oBanue
BOCIIUTATEIHLHOTO MOTEHIIMATA
quctumiuH "Meropus HayKu U
unxenepun', "Kputuueckoe
MBIIICHHE U OCHOBHI HAyYHOU
KOMMYyHUKanuu", "BeneHue B
cnenuanbHocTs", "HayuHo-
uccieaoBarenbckas padora',
"Hayunblil cemunap" mis:

- popMupoOBaHUs CIIOCOOHOCTH
OTJIEJISITh HACTOSIME HayYHbIE




HCCJICIOBAHMSI OT JKCHAYIHBIX
MIOCPENICTBOM TIPOBENICHHSI CO
CTYJICHTaMH 3aHITHIA U PETYISIPHBIX
Oecen;

- (hopMUpPOBaHUS KPUTHUYECKOTO
MBIIICHHSI, yMEHUSI pACCMaTPHUBATh
pas3IMYHbIE UCCIICOBAHUS C
AKCTIEPTHOM TTO3UITUH ITOCPEICTBOM
00CYX/IeHUS CO CTyA€HTaMH
COBPEMEHHBIX HCCIIEI0OBaHUN,
UCTOPUYECKHX MPEANOCHUIOK
TIOSIBJICHUS TE€X MU HHBIX OTKPBITUH
Y TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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7 Cemecmp
1 Teopernueckue 1-8 8/8/0 25 T-8 3-TIK-
aCIICKThI 4.1,
PEHTTE€HOBCKOIO V-
U3JIy4CHUS [IK-
4.1,
B-
IK-
4.1,
3-T1K-
7,
V-
[K-7,
B-
[K-7
2 [IpakTnueckue acnektsl | 9-16 | 8/8/0 25 KU-16 | 3-T1K-
PEHTTEHOBCKOIO 4.1,
W3ITYy4YEHUS V-
K-
4.1,
B-
[IK-
4.1,




HUmoeo 3a 7 Cemecmp

16/16/0 50

KonTpoabhbie 50
MeponpusaTus 3a 7
Cemectp

TK-7,
B-
IK-7

* — COKpallleHHOEe HauMEeHOBaHKe (POPMBI KOHTPOJIA
** _ cymMMa MakCHMAalbHBIX OallIoB J0OJKHA ObITh paBHa 100 3a ceMecTp, BKIIOYAs 3a4eT U

(unn) sK3aMeH

CoxpalieHre HAaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAl[UU Pa3ZesioB:

Oo6o3na | [loiHOe HaMMeHOBaHMe

YeHHue

T TectupoBanue

KN KonTposb no nroram

3 3ager

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,

" qac. , yac. yac.
7 Cemecmp 16 16 0

1-8 Teoperuyeckne acneKTbl pEHTT€HOBCKOI0 M3J1y4eHH s 8 8 0

1 HcTopuyeckue npeanocblIKi OTKPbITHA PEHTIeHOBCKOI0 Bcero ayutopHbIX 4acoB
U3JIYYEeHUS] M1 OCHOBHbIE 0COOEHHOCTH PEHI€HOBCKOI0 1 | 1 | 0
CIIEKTPAa YJIEKTPOMArHUTHOI'0 M3JIYYEHU. Omuiaiig
Hcropuueckue npearnocbulKi OTKPBITUS PEHTTEHOBCKOTO 0 0 0
U3ITyYEHUs! 1 OCHOBHBIE OCOOEHHOCTH PEHI'€HOBCKOI'O CIIEKTpa
3JIEKTPOMATHUTHOTO U3JIYUYCHHUSI.

2 JIBOMCTBEHHOCTH CBETA, XAaPAKTEPUCTHUKHU Bcero ayiutopHbIX 4acoB
3JIEKTPOMATHUTHBIX BOJIH U (JOTOHOB. 1 | 1 | 0
JIBOMCTBEHHOCTh CBETA, XaPAKTEPUCTUKH JJIEKTPOMAarHUTHBIX | OHiaiiH
BOJIH ¥ (DOTOHOB. 0 [0 [0

3 Muxkpockonnyeckoe OnMucaHue U pa3invus Bcero aynutopHsIx 4acoB




yIbTpadguoaeToBoro, peHTTeHOBCKOI0 1 raMMa-
U3JIyYeHMs.

MUuKpOCKOIINYECKOE ONMCAHUE U PA3INYMS
yJIbTPadUOJIE€TOBOr0, PEHTT€HOBCKOI'O ¥ raMMa-U31y4eHusl.

1 |1 [0

Omuiaiig

0 0 0

4 KommiexkcHoe onucanue B3aUMO/eHCTBUSI PEHTTeHOBCKOro | Beero ayIuTopHbIX 4acoB
U3JIy4YeHUsI C BeleCTBOM. 1 | 1 | 0
KomiuiekcHoe onucanne B3auMOAEHCTBUS PEHTTEHOBCKOTO Omnutaiin
U3IIyYEHHs C BEIIECTBOM. 0 | 0 | 0

5 EcrecTBeHHBbIE HCTOYHMKH PEHI€HOBCKOI0 M3JIyYeHHU: Bcero ayiutopHsIX 4acoB
PaAMOAKTUBHOCTD, COJIHIEC, KOCMHUYECKHE HCTOYHUKH. 1 | 1 | 0
EcTecTBeHHbIE HCTOUHUKHN PEHI'€HOBCKOI'O U3TyUEHUS: Omnunaiin
PaavoaKTUBHOCTb, COJIHLIE, KOCMUUYECKNE UCTOYHUKH. 0 | 0 | 0

6 Mopaeas atoma o bopy, ki1accuyeckasi ¥ KBAaHTOBO- Bcero ayiuTopHbIX 4acoB
MeXaHu4YecKasi HHTeplpeTanms, XapaKkTepuCTUKHU 1 |1 [0
PEHI€HOBCKOI'0 U3/1Yy4YEeHHUS. Onnaiin
Mogenp aroma o bopy, kiraccuueckasi 1 KBAaHTOBO- 0 0 0
MEeXaHUYeCKas MHTEePIIPEeTalNs, XapaKTePUCTHUKU
PEHI€HOBCKOT'O M3JTYUYEHMSL.

7 MeTtoabl perucTpaniy U ClIEKTPOMETPHH PEHTITeHOBCKOro | Beero ayiuTOpHBIX 4acoB
U3JIYYEeHUsI. 1 | | | 0
MeTopI pEeTUCTPALIUY U CIIEKTPOMETPUN PEHTIEHOBCKOTO Omnutaiin
U3ITy4YEeHUsl. 0 K [0

8 N3ayyenne ycKOpeHHBIX 3apsiZKeHHbIX YaCTHIL, TOPMO3HOe | Bcero ayIuTOpHBIX 4acoB
U3JIy4YeHue. 1 | 1 | 0
N3myueHne yCKOPEHHBIX 3apsKEHHBIX YACTHL], TOPMO3HOE Omnutaiin
U3JIy4YECHUE. 0 0 0

9-16 IIpakTH4YecKkHe acCleKThl PEHTIT€HOBCKOI0 M3JIy4eHH s 8 8 0

9 HckyccTBeHHBIE HCTOYHUKH PEHTIEHOBCKOI0 H3JIyYeHH: Bcero aynuTopHbIX 4acoB
PEeHTreHoBCKas TPyOKa. 1 | 1 | 0
HckyccTBEHHBIE HCTOYHUKY PEHTIE€HOBCKOI'O U3ITyUEHUS: Omnutaiin
PEHTTeHOBCKas TPyOKa. 0 |0 | 0

10 Iddext Komnrona, paccessinne peHTTeHOBCKOI0 Bcero aynutopHbIX 4acoB
H3J1y4YeHHs. 1 |1 [0
O¢pdext Komnrona, paccestHre peHTTE€HOBCKOTO U3JTyUYEeHHUS. Ownnaitn

0 |0 | 0

11 KananupoBaHHoOe U3/Iy4eHHE, KOTEPEHTHOE TOPMO3HOE Bcero ayutopHbIx 4acoB
u3j1y4eHue, 00paTHOe paccesiHue Ja3ePHOr0 U3JIyYeHusl. 1 |1 [0
KananupoBanHoe nU3iydyeHue, KOrepeHTHOE TOPMO3HOE Omnutaiin
U3IIy4eHHE, 0OPaTHOE PACCESHHE Ja3ePHOrO U3IyUCHHS. 0 K |0

12 CHHXpPOTPOHHOE H3JIyYeHHe, XaPAKTePUCTHKHN HCTOYHUKA, | Bcero ayauTopHblx yacoB
3JIEMEHTbl YCTAHOBKH. | | 1 | 0
CHHXpOTPOHHOE U3ITyUYEHHUE, XapaKTEPUCTUKN UCTOYHHKA, Omnutaiin
5JIEMEHTHI yCTAaHOBKH. 0 |0 |0

13 IlepexonHoe u3aydeHue, mapaMeTpuiecKoe peHTreHOBckoe | Bcero ayIuTOpHBIX 4acoB
U3JIyYeHue, MMHY U3JIyYeHue. 1 |1 [0
[lepexonHoe u3ny4yeHue, napaMeTpuuecKoe pEeHTT€HOBCKOE Omnutaiin
U3IyYEeHHE, IMHY M3JTydeHHUE. 0 | 0 | 0

14 IIpMeHeHNe PEHTIEHOBCKOT0 U3JIYy4YeHMSI: Bcero ayiutopHbIx 4acoB
peHTreHorpagus u metoj (pa30Boro KOHTpacra. 1 |1 [0
[IpuMeHeHne peHTTeHOBCKOTO U3JIy4YeHHUs: peHTreHorpagus u | Ounaiin
MeTo1 pa3oBOro KOHTPACTA. 0 |0 |0




15 XFA u XAS meToabl. Bcero ayiuTopHBIX 4acoB
XFA 1 XAS MeTopl. 1 |1 [0
Omnnaiin
0 | 0 | 0
16 Ju¢ppakunonnsie meroasl bparra u Jlaya. Bcero ayiutopHsIx 4acoB
Judpakronnsie MeTonbl bparra u Jlays. 1 | 1 | 0
Ownnaitn
0 |0 | 0

COKpaH_IeHHLIe HanMMEHOBAHMS OHJIAMH OMIIMM:

Oo6o03na | [los1HOe HaMMeHOBaHME
yeHue

oK DNEeKTPOHHBIN Kype

IIM [ToTHOTEKCTOBBIN MaTepual
I11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-marepuansl

AM Aymo-marepualsl

[1p3 [Ipe3enTanuu

T Tectbl

S5CM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAIbI
4@ HMHTEepaKTUBHBIN CANUT

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kaHue

7 Cemecmp

1-2

OTKpbITHE PEHTTeHOBCKOI'0 U3/1y4eHUsI U OCHOBHbIE
0CO0CHHOCTH PEHI'€HOBCKOI'0 CIIEKTPA 3J1eKTPOMATHUTHOI' O
H3J1y4YeHHUsl.

HcTopuyeckre NpeanoCchlIKi OTKPBITHS PEHTT€HOBCKOTO
U3JTYYECHUSI 1 OCHOBHBIE 0COOCHHOCTH PEHI€HOBCKOTO CIIEKTpa
3JIEKTPOMArHUTHOTO U3JTyUeHHS.

JIBOMCTBEHHOCTB CBETA, XapAKTEPUCTUKHU HIEKTPOMATHUTHBIX
BOJIH ¥ ()OTOHOB.

Onucanue u pazauuus yjabTpadguoaeToBoro,
PEHTTE€HOBCKOT0 U FraMMAa-U3J1y4YeHusl.
MuKpoCKOIn4ecKoe ONMUCaHUE U Pa3InYHs
yIBTPadUOIETOBOTO, PEHTTCHOBCKOT'O U TAMMa-U3TyYeHUSI.
KomruiekcHoe onrcanne B3auMoACHCTBUS PEHTTEHOBCKOTO
W3JIYYCHHSI C BEIIECTBOM.

HcToYHMKH PEHIreHOBCKOT0 U3/ 1yYeHHUsI:
PaAN0AKTHBHOCTD, COJIHIIE, KOCMHUYECKHE HCTOYHUKH.
Mopaesan aToMa.

EctecTBeHHBIE HCTOUYHUKU PECHICHOBCKOI'O U3JTYyYCHHA:
Pa0aKTUBHOCTb, COJIHIIE, KOCMUYECKHE UCTOYHHKH.
Mogenp atroma o bopy, kimaccuueckasi 1 KBAaHTOBO-
MeXaHMYeCKas HHTePIIpeTalns, XapaKTePUCTUKI
PECHICHOBCKOI'O U3TYYCHUS.




7-8 Perucrpanust 4 CHEKTPOMETPHUSA PEHTI€HOBCKOI'0
U3/1y4eHHU.

Meroasl perucTpanuu U CIEKTPOMETPUM PEHTIEHOBCKOIO
U3ITy4EHUS.

N3ny4eHne yCKOPEHHBIX 3apsKEHHBIX YaCTUL], TOPMO3HOE
U3ITy4YCHHUE.

9-16 HckyccTBeHHbIE HCTOYHUKU PEHTIEHOBCKOT0 M3J1yYeHHUsI.
HckyccTBeHHBIE HCTOYHUKHA PEHTI€HOBCKOTO U3ITYYCHHUS:
pPEHTIeHOBCKas TpyOKa.

Dddexr Komnrona, paccestHre peHTTEHOBCKOTO H3ITYYCHHUS.
KananupoBanHoe n3iydyeHue, KOrepeHTHOE TOPMO3HOE
U3JIy4deHne, o0paTHOe paccesHue Ja3epHOro U3TyUYCHHUS.
CHHXpOTPOHHOE U3TyUYEHHUE, XapaKTEePUCTUKU UCTOUHHKA,
3JIEMEHThI YCTAaHOBKH.

[lepexonHoe u3ny4yeHue, napaMeTpuuecKoe peHTT€HOBCKOE
U3IIy4eHUE, MMHY U3JIyYCHUE.

[IpyMeHeHne peHTIeHOBCKOTO U3ITyUeHus: peHTreHorpadus u
MeToA (pa30BOro KOHTpAcTa.

Hudpakauonnsie metoabl bparra u Jlays.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanusanuu nporpamMMbl UCIOIB3YOTCS CIECIYIOIIUE TEXHOJIOTUU:

- JIGKUMH IO KypCy TPaJWLMOHHOIO THUIIA, C NPUMEHEHUEM IPOEKTOpPAa M MPE3CHTALMUN IO
n30paHHBIM TeMaM;

- caMOCTOsITeNIbHASI paboTa CTYACHTOB C H30paHHOU JTUTEPATYPOIA;

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIIeUnBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYLIETro,
PYOEKHOTO U IPOMEKYTOUYHOT'O KOHTPOJISI IO JUCLIUIUIMHE.

CBsa3p Mexny (opMHUpPYEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTPOJII HX OCBOCHMS
MIpeJCTaBJIeHA B ClIeAyIolIel Tabnuie:

KOM]’[ETCHHI/IH I/IHI[HKaTOPLI OCBOCHUA ATTeCTaHI/IOHHOC MeponpusiTue
(KTI 1)
TIK-4.1 3-11K-4.1 3, T-8, KU-16
V-IIK-4.1 3, T-8, KU-16
B-TTK-4.1 3, T-8, KU-16
TK-7 3-MIK-7 3, T-8, KU-16
V-TIK-7 3, T-8, KU-16
B-TTK-7 3, T-8, KU-16

HIkanbl oneHKH 00pa3oBaTEeNIbHbBIX 10CTHKEHUI



[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIIEHHOTO
MaKCHMAaJILHOr0 Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
0aJUIbHOM IIKae W MpeAcTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIIEro W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOH IIKAJIE ECTS Y4eOHOU TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CJTH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPAaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOHO ero
M3JIaraet, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TpaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIM OH UMEET
3HaHMS TOJILKO OCHOBHOTO Martepuala,

3 - HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJIOCTATOYHO IPABUIIEHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

O1leHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak mpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOJIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHSATUH 110

COOTBCTCTBYIOHleﬁ JVUCIHUIITIMHC.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOH JUCHUTILJIUHBI

OCHOBHAA JIMTEPATYPA:

1. OU1 P 58 I'pachoBbie Ga3bl TaHHBIX: HOBBIC BO3MOKHOCTH JJISI pa0OTHI CO CBSI3aHHBIMU JaHHBIMH : ,
Mocksa: IMK IlIpecc, 2016

2. DU JI12 JlaGoparopHsliii mpakTukyM "KoMmbproTepHOE MOepoBaHue rpadeHa u ero
mpou3BOaHBIX" : yueOHoe mocobue, Mocksa: HUSY MUOU, 2015



3. DU II 12 OcHOBBI (PU3UKH PEHTI€HOBCKOI'O U3Iy4eHus : yueOHoe nocodue, Mocksa: OU3MaTinT,
2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 537 A95 DnexTpoarHaMHKa BEICOKUX dHEpruil B Bemectse : , A. 1. Axuezep, H. ®@. lllynpra, M.:
Hayxka, 1993

2. 537 112 OcHoBBI (PU3UKHN PEHTTEHOBCKOTO U3imydyeHus : , I'. B. [laBnunckuit, MockBa: ®usmaTiur,
2007

3. 539.2 K63 Hepaspyaromuii aHanu3 MOBEpXHOCTEN TBEPABIX T€1 HOHHBIMU ITyuykaMmH : , Komapos
O.D., KymaxoB M.A., TammsixkoB U.C., Munck: Yauepcurerckoe, 1987

4. 539.1 K90 AtomHuble cToJIKHOBEHUS B Kpuctamiax : , M.A. Kymaxos, I'. lllupmep, M.: ATtomusznar,
1980

5. 537 P99 BBenenue B 31€KTPOIMHAMUKY KOHIEHCUPOBAHHOTO BellecTsa : , PszanoB M.U., Mockaa:
duszmatiut, 2002

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenpanbHoe MporpaMMHOe o0ecrieyeHue He TpeOyeTcst
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHHYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpedyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

Jlns moBTOpeHMst U Oojiee NeTaabHOI0 U3ydyeHMs psjaa MpobieM, He HallleAINX OTPaKeHHs B
Kypce, PEKOMEHIYETCSI CAMOCTOATEIbHOE TOBTOPEHUE MATEPUAJIOB KyPCOB IO KBAHTOBOW MEXAHMKE,
TEOPUU TOJIS U MAKPOCKOIMUYECKOH 3JIEKTPOJUHAMUKE.

Kpome Toro, pekomeHryeTcss MaTepuai Kaxa0i JIeKIMU IpopabaThiBaTh HEMOCPEICTBEHHO B
JIeHb, KOT/Ia OHa ObUIa IPOYTEHA, ¥ B CIy4ae HAJMYKS BOIIPOCOB 00OpaIaThCs K MPETo1aBaTelio.

JInsi CTYIEHTOB, 4bsi y4eOHO-HCCIIeOBATENbCKasi padoTa TaKk WM WHAuYe CBS3aHA C KPYrom
paccMaTpuBaeMbIX B Kypce JIEKIHMM SBJIEHUH pPEKOMEHAYETCS O3HAKOMJIEHUE JIMTEpaTypbl U3
JIOTIOJTHUTEIBHOTO CITUCKA.

11. YYEBHO-METOIWYECKHWE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIEN



LlenssMu ocBOeHUs y4eOHOW AMCHUIUINHBI SBISIOTCS:

- OOBSICHUTH CTY/AEHTaM pOJb PEHTTEHOBCKOTO M3JIYYEHHUS B PAMKaxX BEIUKHUX (PU3UUECKUX
OTKPBITH;

- OOBACHUTH MPUHIUTIBI PA0OTHI OCHOBHBIX UCTOYHUKOB PEHT€HOBCKOTO M3JTY4YCHUS;

- Onucanue crennaIbHbIX CBOWCTB PEHTTEHOBCKOTO U3IIy4YEHHUS;

- Pacckazath 0 cnocobax 1eTeKTUPOBaHUS PEHTI€HOBCKOIO U3ITy4EHUS;

- O030pHO MOKa3aTh MPUMEPHI SKCIIEPUMEHTAIBHBIX U MPAKTUYECKHX METOJOB MPUMEHEHMS
PEHI€HOBCKOI'O U3TyUYEHHUS.

[Ipu peanuzanuu nporpaMmbl UCTIONB3YIOTCS CIEAYIONINE TEXHOJIOTHU:

- JIEKIIMM TI0 KypCy TPAJUIMOHHOTO THUIIA, C NMPUMEHEHHEM IMPOCKTOpa W Mpe3eHTAIUi Mo
M30paHHBIM TEMaM;

- caMOoCTOsTeIbHAsl paboTa CTYACHTOB;

HeoOxonumo akieHTHpOBaTh BHHUMAaHHE CTYJCHTOB Ha HauOoliee aKTyalbHBIX MpoOiieMax,
SBJIIGHUSAX B (DU3MKE PEHTeHOBCKOTro u3iny4yeHHs. CTPyKTypy JEKIUil HeoOXOIMMO CTPOUTH TAKUM
o0pa3oM, 4YTOOBI CTYJEHT TIOMYYWJI KAueCTBEHHOE OINMHUCAHHE W3Yy4aeMoro SBICHUS, HMel
Mpe/cTaBiIeHus] 00 aKTyaJllbHOCTH TEMBI, YETKO TMOHSUT U YCBOWI (DU3UYECKOE OMHCAHUE SIBIICHHSL.
Kontponbs mnpoBoauTcss B cepeauHe U B KOHIE ceMmecTpa. B cepeanHe cemecTpa cCTyJaeHTaM
MpeJIaraeTcsi TECTOBOE 3a/IaHKE IO MPONACHHOMY MaTepHaly, KOTOPOE BBIMOIHSIETCS B MUCHMEHHON
¢dbopme. B koHIIE cemecTpa MPOBOIUTCS YCTHBIN OMPOC CTYACHTOB 10 IPOHACHHOMY MaTepHaly.

ABTOp(BI):

CaBueHko Anekcanap AJIeKCeeBUY

Barunep Bonbdraunr 3urdpun



